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Depth (cm) 


In Situ Density, f (g/cm 3 ) 

Best Estimates of Lunar Soil In Situ Density Versus Depth (data after 
Carrier, 1990 ) 



Friction Angle, <t> (degrees) 

Best Estimates of Lunar Soil Friction Angle Versus Depth (data after 
Carrier, 1990) 
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Cohesion, c (kPa) 

Best Estimates of Lunar Soil Cohesion Versus Depth (data after Carrier. 1990 ) 



NORMAL STRESS, a (kPa) 

Mohr- Coulomb Peak Strength Envelopes for Lunar Regolith and MLS-1 
(after Carrier et al.. 1991) 



MECHANICAL PROPERTIES OF 
A SIMULATED LUNAR SOIL 
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Axial Strain, €\ (%) 

CTC Experimental Results and Predictions For ’’low ' 1 Confining Stress 
Levels (Dense) 
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' Unconfined Compression Experiment 
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Axial Strain (%) 


MRS-Lade Prediction for Unconfined Compression Test From Calibra- 3 
tion at Ultra-Low Stress Levels I 
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TENSILE STRENGTH EXPERIMENT 
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MODEL 
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Static Vs. Vibration Assisted Penetration 



(/) 

o 


pa h 
Z oo 
pa pa 
& a 



A NASA Space Engineering Research Center at the University of Colorado 



A NASA Space Engineering Research Center at the University of Colorado 



A NASA Space Engineering Research Center at the University of Colorado 





A NASA Space Engineering Research Center at the University of Colorado 






A NASA Space Engineering Research Center at the University of Colorado 







A NASA Space Engineering Research Center at the University of Colorado 



PENETRATION vs TIME 

Testbeds One & Two 
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Time (seconds) 

Tst 2-l(NoVib) Tst 2-2(Vibr) Tst 2-3(Vibr) 

Tst l-4(Vibr) Tst 2-5(Vibr) Tst 2-6(Vibr) 


PENETRATION vs TIME 
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Time (seconds) 

Tst 3-1 (No Vfr) - Tst 3-2 (Vibr) ♦ Tst 3-3 (Vibr) 

Tst 3-4 (Vibr) Tst 3-5 (Vibr) -**- Tst 3-6 (Vibr) 


